By TEM they appear granular, lacking the distinctive appearance of amyloid (strait fibrils composed of two parallel subunits). I will illustrate a case where anti-kappa immunogold stain highlights the powdery material. In many of the polyneuropathies associated with sphigolipidosis, the SCs harbour pathognomonic inclusions. In Krabbe disease there are prismatic, curved or straight, some optically empty shard-like inclusions that are also observed in endoneurial macrophages. In metachromatic leukodystrophy accumulation of sphingolipid sulphatide leads to segmental demyelination and the formation of "tuffstone" cytoplasmic inclusions, and unusual lysosomes with prismatic and herringbone patterned contents. By contrast, in Fabry disease vast numbers of lipid inclusions arise in perineurial cells, endothelium, and vascular smooth muscle, but not in SCs. Inclusions ("banana bodies") that are electron lucent membrane-bound clefts up to 5 μm in diameter with rectangular or angulated profiles, occur in the cytoplasm of myelinated SCs in Farber disease. Curved stacks of lamellae and fingerprint cytoplasmic profiles portend neuronal ceroid lipofuscinosis. Bilaminar or multilaminar cytosomes and lipid with a fusiform configuration, detected in the cytoplasm of SCs, characterize peroxisomal disorders (adrenomyeloneuropathy). Lipid accumulation in the acquired lipidosis caused by the toxic effects of amphiphilic drugs (amiodarone, chloroquine) is notable in peripheral nerves. SCs, endothelium, perineurial cells, and smooth muscle cells contain membrane-bound osmiophilic material, lysosomes with a lamellar or granuoreticular profile, and aggregates of curvilinear bodies. In Adult Polyglucosan Body Disease, Glycogen brancher enzymel mutation results in the accumulation of amylopectin-like polysaccharide or polyglucosan bodies in many tissues and in peripheral nerves. These bodies, 10 to 70 um in diameter, occur in myelinated axons and consist of randomly arranged 6-8 nm branched filaments. They are similar to corpora amylacea, Lafora bodies and Bielschowki bodies.
Charcot Marie Tooth (CMT) disease and cognate disorders are the most common monogenetically inherited diseases of the peripheral nervous system. Although TEM rarely leads to a specific diagnosis, ultrastructural examination helps define phenotypes. The identification of onion bulbs uniformly in all fascicles suggests CMT1 (duplication of peripheral myelin protein 22 {PMP22}), pseudo-onion bulbs and regenerating clusters point to CMT2 (missense mutation of Mfn2), intermediate forms that combine demyelinating and axonal features exemplify the pathologies of X-linked CMT, and autosomal dominant intermediate CMT. The group of congenital myopathies/Dejerine-Sottas syndrome displays onion bulbs with hypomyelination and onion bulbs composed of rings of basal lamina. Abnormalities in the configuration of myelin with redundant loops delineate CMT4. Tomaculous formations are ubiquitous in PMP 22 deletions (hereditary neuropathy with pressure palsies). The tomacula is a doublefolded redundant myelin loop that wraps around the axon to varying degrees, forming up to 3 or 4 complete tightly packed turns ("jelly roll"). This occurs in up to 10 % of axons viewed on cross orientation. Giant Axonal Neuropathy is an autosomal recessive disorder of intermediate filament organization. Nerve sections show massively dilated axons containing crowded filaments (lacking the sidearm typical of normal neurofilament) that swirl and stream in haphazard configurations. This is a systemic disease as whorls of filaments are also present in SCs and endothelium. Patients with another autosomal recessive degenerative disorder (termed Neuroaxonal Dystrophy) manifest motor-cognitive regression followed by neuropathy. Dystrophic axons, or axonal spheroids, incorporate aggregates of tubulovesicular profiles with clusters of mitochondria. Intramitochondrial crystaloids in SCs is a rare finding in the neuropathies associated with mitochondrial cytopathies.
Finally, I will show occasional non-specific inclusions detected on routine examination of nerves that mimic pathological change. These include paracrystaline inclusions in non-myelinating Schwann cells, intra-axonal aggregates of cytomembranes, intra-axonal clusters of paracrystaline bodies, and Reich Pi granules of myelinated SCs.
